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Summary
Objectives:  Few  studies  have  investigated  tuberculosis  treatment  default  in  tertiary
care  settings.  We  aimed  to  determine  the  prevalence,  trend,  timing  and  predictors
of  defaulting  from  tuberculosis  treatment  in  a  Nigerian  tertiary  hospital.
Methods:  Data  entered  from  2006  to  2010  in  the  Federal  Medical  Centre,  Abakaliki,
tuberculosis  treatment  register  were  sorted  into  six  treatment  outcomes.  Five  out-
comes  were  combined  into  one  variable  called  ‘non-defaulters’  and  were  compared
with  ‘‘defaulters’’.  The  statistical  analysis  was  conducted  using  SPSS.
Results:  Of  671  tuberculosis  patients,  192  (28.6%)  defaulted.  Of  these,  126  (66%)
were  ≥30  years  old,  and  115  (60%)  had  pulmonary  tuberculosis.  Furthermore,  106
(55%)  were  males,  and  125  (65%)  lived  in  a  rural  area.  The  annual  proportion  of
defaulters  dropped  from  34.8%  to  20.6%,  but  the  decreasing  trend  was  not  sta-
tistically  signiﬁcant  (P  =  0.132  for  trend).  Of  the  defaulters,  148  (77.1%)  defaulted
during  their  intensive  phase  of  treatment.  The  median  default  time  was  7  (IQR  5—8)
weeks.  The  independent  predictors  of  treatment  default  were  older  age  (aOR  1.5),
rural  residence  (aOR  2.3),  and  HIV  seropositivity  (aOR,  2.8).
Conclusion:  TB  treatment  default  is  high  and  must  be  reduced.  This  may  be  achieved
through  improved  rural  DOT,  further  patient  education,  and  enhanced  coordination
of  TB/HIV  care.
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ffective  strategy  for  preventing  the  spread  of  the
isease. Patient  default  from  TB  treatment  is  an
 Sciences. Published by Elsevier Ltd. All rights reserved.
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ouberculosis  treatment  in  urban  Nigeria  
mportant  reason  for  not  completing  treatment  and
emains a  major  contributor  to  both  treatment  fail-
re and  multidrug-resistant  TB  [1].  In  Nigeria,  the
irectly Observed  Treatment  Short  Course  (DOTS)
trategy  was  started  in  1993,  and  by  2008,  its  geo-
raphic  coverage  had  reached  99%  [2].  Until  2009,
he treatment  success  rate  in  Nigeria  remained
elow the  85%  target  despite  the  government’s  pol-
cy of  free  TB  treatment  in  health  facilities  [83%
er the  2011  WHO  Global  TB  report]  [3].  Default
rom treatment  was  among  the  major  barriers  to
chieving  this  target.
The  WHO  identiﬁed  ﬁve  key  interacting  fac-
ors that  affect  adherence  to  long-term  thera-
ies. These  include  social  and  economic  factors,
ealthcare team-  and  system-related  factors,
ondition-related  factors,  therapy-related  factors
nd patient-related  factors  [4].  Designing  effec-
ive interventions  to  reduce  TB  treatment  default
nd to  improve  treatment  outcomes  requires  an
nderstanding  of  the  factors  that  affect  treatment
dherence [5].
Few  studies  have  evaluated  TB  treatment
efault in  Nigeria  [6,7].  The  available  studies  did
ot evaluate  the  trends  and  timing  of  default,  and
hey reported  patients  who  were  managed  approx-
mately  two  decades  ago.  To  identify  at-risk  groups
nd provide  important  information  for  the  planning
nd re-adjustment  of  services,  the  present  study
as designed  to  retrospectively  examine  the  timing
nd factors  associated  with  TB  treatment  default
mong  patients  registered  at  a  tertiary  hospital  in
outheastern  Nigeria.
atients/methods
tudy setting and design
his  study  used  a  retrospective  cohort  study  design
o compare  defaulters  with  non-defaulters.  TB
atients  registered  for  TB  treatment  between
anuary 2006  and  December  2010  at  the  Federal
edical  Centre,  Abakaliki,  an  urban  tertiary  hospi-
al, were  evaluated  for  treatment  default.
B diagnosis and treatment in Nigeria
ndividuals  who  presented  with  cough  lasting  >3
eeks were  required  to  undergo  sputum  smear
icroscopy for  acid-fast  bacilli  and  a  chest  X-ray.
xtra-pulmonary  TB  patients  were  individuals  with
 histological  diagnosis  of  TB.  All  patients  suspected
f TB  also  received  HIV  counseling  and  testing.
w
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hose  found  to  have  TB  began  treatment  with  short-
ourse chemotherapy  (SCC).
Tuberculosis  treatment  at  the  center  is  based  on
he DOTS  strategy  in  accordance  with  the  guidelines
f the  Nigerian  National  Tuberculosis  Control  Pro-
ram and  WHO  recommendations  [2,8].  Brieﬂy,  new
ases start  with  daily  rifampicin,  isoniazid,  pyrazi-
amide and  ethambutol  for  two  months  of  intensive
reatment  followed  by  ethambutol  and  isoniazid
or 6  months.  Patients  undergoing  re-treatment
eceive a  3-month  intensive  phase  with  the  addi-
ion of  streptomycin  to  the  above  four  drugs  for
wo months.
Very  sick  patients  are  admitted  during  the  ﬁrst
onth  of  treatment,  whereas  stable  patients  are
reated as  outpatients.  Anti-tuberculosis  drugs  are
iven free  of  charge  to  all  patients.  During  the
ntensive  phase,  adherence  is  directly  monitored
y the  medical  team  for  admitted  patients  and
uring  weekly  drug  collection  for  outpatients.  The
ontinuation  phase  is  conducted  on  an  outpatient
asis, and  adherence  is  assessed  during  monthly
rug collection  visits.  Therapy  for  patients  treated
n an  outpatient  basis  is  observed  by a family
ember (DOTS  supporter)  and/or  a  volunteer  com-
unity  health  extension  worker  (CHEW)  living  in  the
atient’s rural  community.  Patients  are  required  to
rrive at  each  drug  collection  visit  with  their  DOTS
upporter  and  the  empty  packs/sachets  of  used
rugs.  The  CHEW  keeps  a  record  of  the  patients  vis-
ted and  therapy  observations,  and  their  activities
re monitored  by  their  district  TB  control  supervi-
ors.
ata collection and analysis
sing  the  institutional  TB  registers,  we  collected
nformation on  patient  registration  status  (‘‘new
ase’’  vs.  ‘‘retreatment  case’’),  age,  gender,  res-
dence, smear  and  disease  status,  and  treatment
utcome. The  data  were  sorted  into  the  six
reatment outcomes:  cured,  treatment  completed,
efaulted,  died,  treatment  failure  and  trans-
erred out.  Five  outcomes  (excluding  defaulters)
ere combined  into  one  variable  called  ‘non-
efaulters’. The  defaulters  were  then  compared
o the  non-defaulters  to  identify  factors  associ-
ted with  treatment  default.  Data  regarding  the
uration  of  time  between  treatment  initiation  and
efault were  extracted  and  grouped  according  to
he treatment  phase  in  which  the  treatment  default
ccurred.  Patients  who  defaulted  from  treatment
ere deﬁned  as  those  whose  treatment  was  inter-
upted for  2  or  more  consecutive  months.
Statistical  analyses  were  performed  using  SPSS
6.0.1  for  Windows  (SPSS  Inc.,  Chicago,  IL).  To
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describe  the  patient  characteristics,  we  calculated
the proportions,  means  (±  standard  deviation)  and
medians (interquartile  range  [IQR]).  For  categori-
cal variables,  we  compared  proportions  using  the
chi-squared  test.  We  evaluated  trends  using  the  chi-
squared test  for  trends.  In  a  univariate  analysis,  we
determined  the  demographic  and  clinical  factors
associated  with  treatment  default.  Odds  ratios  and
their 95%  conﬁdence  intervals  (CIs)  were  estimated
using a  multivariate  logistic  regression  analysis  with
treatment  default  as  an  outcome  variable.  Vari-
ables known  to  be  risk  factors  for  default  and
factors associated  with  default  in  the  univariate
analyses (P-value  ≤  0.2)  were  selected  for  the  logis-
tic regression  analysis.  Variables  were  also  checked
for co-linearity  and  interactions.  Signiﬁcance  tests
were two  sided,  with  P-values  <  0.05  considered  sta-
tistically  signiﬁcant.
The study  was  approved  by  the  institution’s
research  and  ethics  committee.
Results
Of  the  671  TB  patients  who  registered  for  care
during the  study  period,  192  (28.6%)  defaulted
from treatment.  The  proportion  of  patients  who
defaulted  decreased  from  34.8%  to  20.6%  over  the
study period  (Table  1).  However,  this  decreasing
trend was  not  statistically  signiﬁcant  (trend
2 =  2.27;  P  =  0.132).  The  mean  age  of  the  defaulters
was  39  (±  18)  years,  whereas  the  mean  age  for  non-
defaulters  was  35  (±  18)  years  (F  =  6.3,  P  =  0.012).
Overall,  126  (66%)  of  the  defaulters  were  ≥30  years
old, 106  (55%)  were  males,  and  125  (65%)  lived  in  a
rural area  (Table  2).  Furthermore,  148  (77%)  of  the
study patients  defaulted  during  or  at  the  end  of  the
intensive  phase  of  treatment  (Table  3).  Overall,  the
median default  time  was  7  weeks  (IQR  5—8  weeks).
The univariate  analysis  indicated  that  HIV-
positive status  [P  <  0.001],  rural  residence
[P < 0.001]  and  age  group  (≥30  years)  [P  = 0.014]
were  signiﬁcantly  associated  with  treatment
default, whereas  registration  status  [P  = 0.1],
Table  1  proportion  of  TB  patients  that  defaulted
during  the  study  period.
Year  Defaulters  N  (%)  Total
2006  39  (34.8)  112
2007  45  (33.6)  134
2008  30  (23.8)  126
2009  27  (20.6)  131
2010  51  (30.4)  168
192  (28.6)  671
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ender  [P  = 0.9],  and  disease  type  [P  =  0.5]  were
ot. In  the  multivariate  analysis,  after  adjusting
or age,  residence,  registration  status,  HIV,  and
B disease  type,  we  found  that  HIV-positive  status
aOR =  2.8),  older  age  (aOR  =  1.5)  and  rural  resi-
ence (aOR  =  2.3)  remained  independent  predictors
f treatment  default  (Table  2).
iscussion
his  study  has  shown  that  the  risk  of  defaulting
rom tuberculosis  treatment  was  ∼29%  per  year.
lder  age,  HIV  co-infection  and  rural  residence
ere predictors  for  defaulting.  Defaulting  occurred
arly in  treatment  and  showed  a downward  trend
ver the  past  few  years.  The  published  rates  of
B treatment  default  in  developing  countries  typ-
cally range  from  8%  to  44%  [5—7,9—14]  and  are
imilar to  those  observed  in  the  present  study.  A
ew other  studies  from  Africa  have  used  similar
eﬁnitions of  default  [15—17].  The  default  rate  in
ur cohort  was  similar  to  the  29%  rate  reported  in
ambia [15]  but  was  lower  than  the  20%  reported
n South  Ethiopia  and  Cameroon  [16,17].  The  rea-
ons for  these  differences  in  default  may  partly  be
xplained  by  the  location  of  the  study:  the  Zambian
nd Cameroonian  studies  were  conducted  among
rban dwellers,  whereas  the  South  Ethiopian  study
as conducted  among  rural  residents.  As  observed
reviously in  southwest  Nigeria  [6],  the  default  rate
howed a  downward  trend  over  time.  This  decrease
oincided  with  the  commencement  and  expansion
f collaborative  TB/HIV  activities  at  our  center.
owever, the  reasons  for  the  relatively  high  propor-
ion of  defaulting  patients  in  2010  are  unclear.  This
nding indicates  that  appropriate  strategies  must
e adopted  to  reduce  treatment  default  among
atients receiving  care  in  tertiary  settings.
We have  also  shown  that  a  substantial  proportion
f patients  defaulted  during  the  intensive  phase  of
reatment. This  ﬁnding  was  consistent  with  pre-
ious ﬁndings  in  Kenya,  Uganda,  Uzbekistan  and
ndia, where  45.7%,  59%,  61%  and  76%  of  defaulters,
espectively, defaulted  at  the  end  of  the  intensive
hase  of  treatment  [5,18—20].  However,  this  ﬁnding
ontrasts  with  observations  in  Ethiopia,  Cameroon
nd southwest  Nigeria  [6,16,17]. The  results  of  a
ystematic review  on  the  timing  of  TB  treatment
efault in  developing  countries  were  inconclusive,
ut they  suggest  that  in  these  countries,  most  of
he default  occurs  during  the  continuation  phase
21]. Early  default  during  treatment  may  lead  to
oor outcomes  (treatment  failure,  death  and  drug
esistance)  and  may  be  a result  of  inadequate
Tuberculosis  treatment  in  urban  Nigeria  343
Table  2  Patients’  characteristics  and  multivariable  logistic  regression  analysis  of  factors  inﬂuencing  treatment
default  among  tuberculosis  patients  in  a  tertiary  hospital  in  southeastern,  Nigeria.
Variables  Default
(N  =  192)  N  (%)
No default
(N =  479)  N  (%)
Crude  Odds
Ratio  (95%  C.I)
Adjusted  Odds
Ratio  (95%  C.I.)
Adjusted  P-value
Age  group
<30  years 66 (34)  214  (45)  1  1
≥30  years 126 (66)  265 (55)  1.6  (1.2—2.2)  1.5  (1.2—2.1)  0.024*
Gender
Female 86 (45)  215 (45)  1
Male  106  (55)  264  (55)  1  (0.7—1.4)  1.1  (0.6,  1.3)  0.71
Residence
Urban  67  (35)  263  (55)  1  1
Rural  125  (65)  216  (45)  2.3  (1.6—3.2)  2.2  (1.5,  3.1)  <0.001*
HIV  status
Negative  70  (36)  412  (86)  1  1
Positive  122  (64)  67  (14)  10.7  (7.1—16.1)  9.6  (6.9—14.7)  <0.001*
Disease  type
Pulmonary  115  (60)  302  (63)  1  1
Extra-pulmonary  77  (40)  177  (37)  1.1  (1.2—1.6)  1.2  (1.3—1.7)  0.43
Registration  status
New 185 (96)  472  (99)  1  1
Re-treatment 7 (4)  7  (1)  2.6  (07—8)  2.5  (0.8—7.6)  0.13
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* Adjusted P < 0.05.
re-treatment  health  education  and  poor  defaulter
racing  mechanisms  resulting  from  overworked
ealthcare personnel  [5].  Other  possible  explana-
ions include  the  following:  early  defaulters  erro-
eously  believing  that  they  have  been  cured  due  to
ymptom  resolution;  high  economic  costs  (due  to
ravel, food,  and  waiting  time)  for  each  visit;  and
rug side  effects.  However,  it  is possible  that  the
linical state  remained  the  same  but  was  worsened
y co-morbidities  such  as  HIV/AIDS  or  resistance
f the  Mycobacterium  to  anti-tuberculosis  medica-
ion, and  patients  may  lose  hope  for  improvement
fter having  made  every  effort  during  the  ﬁrst  two
onths [16].  The  mean  default  time  observed  in
his study  is  in  accordance  with  the  times  reported
n similar  studies  conducted  in  India,  the  Gam-
ia and  Nepal  [18,22,23]. A  better  understanding
f treatment  default  timing  will  help  TB  program
Table  3  Time  of  default  from  treatment  among  the
192  defaulters.
Time  of  default  Frequency
(%)
Cumulative
frequency
(%)
1st  month  3  (1.6)  3  (1.6)
2nd  month  145  (75.5)  148  (77.1)
3rd  month  40  (20.9)  188  (98.0)
4th  month  2  (1.0)  190  (99.0)
≥5th  month  2  (1.0)  192  (100)
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tanagers  to  properly  address  this  problem  at  the
nset of  treatment  (most  likely  through  adequate
ealth education,  adherence  counseling  and  appro-
riate contact  with  a  treatment  supporter).  This
ubject  should  be  explored  in  further  studies.
In previous  studies,  defaulting  has  been  associ-
ted with  the  male  sex  [5,6,9,18,23].  In  contrast
o those  studies  but  similar  to  the  results  observed
n the  Gambia  and  Uzbekistan  [10,19],  we  did  not
nd a  signiﬁcant  gender  difference  for  treatment
efault in  our  study.  In  settings  where  male  sex
s a predictor  of  default,  men  are  the  main  eco-
omic  providers  for  their  family  [6].  Thus,  men
end to  leave  home  early  for  work  and  may  have
ifﬁculty  complying  with  treatment  and  follow  up.
owever, in  our  setting,  both  men  and  women  made
conomic  contributions  (e.g.,  farming,  trading)  to
ustain their  households.  Consistent  with  previous
tudies  [16,24],  we  found  that  older  age  was  associ-
ted with  higher  rates  of  defaulting.  Older  people
ay assume  more  family  responsibility  and,  as  a
esult, may  tend  to  stop  medication/follow  up  when
hey feel  better  or  when  they  have  more  press-
ng household  problems.  Furthermore,  old  or  weak
atients  may  require  a family  supporter  to  accom-
any them  to  the  hospital,  and  the  absence  of  this
erson may  mean  that  the  patient  misses  a  follow-
p visit.
HIV  seropositivity  was  an  independent  predic-
or for  default  in  this  study.  The  reasons  ascribed
o this  are  likely  to  involve  the  increased  costs  of
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accessing  separate  facilities  for  TB  and  HIV,  the
increased  side  effects  of  TB  drugs  in  HIV  co-infected
patients and  the  increased  pill  load  required  to
treat concomitant  TB  and  HIV  [5].  Thus,  there  is
a need  to  adequately  integrate  TB/HIV  services  in
Nigeria and  other  high  TB  treatment  default  areas
to improve  retention  in  care.  In  this  study,  patients
residing  in  a  rural  area  were  more  likely  to  default.
This may  be  due  to  the  distance  to  the  hospital
located in  an  urban  area;  difﬁculties  encountered
when travelling  from  a  rural  area  to  the  hospital
may be  a  major  contributor.  Previous  studies  con-
ducted in  other  settings  have  documented  distance
to health  facilities  as  a  predictor  of  default  [9,25].
Further  expansion  of  the  DOTS  program  and  the
appropriate  transfer  of  diagnosed  rural  TB  cases
may reduce  default  rates.
The following  are  some  limitations  of  this  study.
This was  a  retrospective  study  based  only  on  data
available  in  clinic  records.  We  did  not  interview
the patients  nor  could  we  collect  additional  data.
Furthermore,  as  has  previously  been  suggested,
Directly Observed  Therapy  (DOT)  is  not  opera-
tionally feasible  in  referral  hospitals  [26].  Some
of the  sampled  defaulters  in  our  study  were  not
traced,  whereas  others  might  have  died,  but  the
treatment  center  was  not  notiﬁed.  These  patients
would  have  been  sampled  as  defaulters.  This  is  a
potential  limitation  of  the  study.  However,  we  were
able to  obtain  information  about  all  defaulters  reg-
istered in  our  hospital,  thereby  excluding  potential
selection  bias.  The  design  allowed  us  to  evaluate
the current  situation  of  default  in  Abakaliki  and
to identify  the  defaulters  and  the  time  of  default,
but it  did  not  allow  us  to  fully  identify  the  reasons
why they  defaulted.  Longitudinal  and/or  qualita-
tive follow-up  studies  would  improve  upon  these
limitations.
Conclusion
The  risk  of  defaulting  from  tuberculosis  treatment
in our  hospital  was  ∼29%  per  year,  and  defaulting
occurred early  in  treatment.  Our  ﬁndings  suggest
that default  can  be  substantially  reduced  by  tar-
geting patients  older  than  30  years  for  education
about the  need  for  adherence  during  the  intensive
phase of  treatment,  further  decentralizing  locally
administered  DOT  in  a  patient-centered  model  to
patients in  rural  communities,  and  enhancing  coor-
dination of  HIV  and  TB  care.  Furthermore,  active
defaulter  tracing  must  be  instituted  at  the  center,
and gender  differences  in  treatment  default  and
other patient  and  health  system  factors  affecting
the timing  of  default  must  be  further  investigated.
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